where N s is the density of free carriers on the surface of the waveguide, t is time, SSA  is the loss due to SSA, hν is the photon energy, I is light intensity and τ s is the recombination time. The first term of Eq. 1 takes into account the photogeneration process of the carriers, whereas the second one their recombination, so that at the equilibrium the average density of free carriers on the waveguide surface is Finally, it is worth noting that since this technique provides a direct loss measurement, thermal effects do not affect the measurement itself. In fact, thermal variations occurring on the sub-MHz time scale of this measurement would result in a variation of the phase of the optical field only, with no effects on the measured loss coefficients. Furthermore, as the modulation frequency is well below the free carrier recombination rate (which is in the ns time scale or faster), the proposed experiment provides information on the steadystate properties of the waveguide. Therefore, the free carrier dynamics has no impact on the measurement.
